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DETAILED ACTION 
Status of the Application 

1. Applicant's response filed on May 7, 2008 is acknowledged. Claims 1-8, 10-18, and 20 
are currently pending. In the response. Applicant amended claims 1,5,6, 11, and 16. 

The following objections and rejections are withdrawn in view of the claim amendments: 
(1) the objection to claim 5 and (2) the rejection of claims 1-8, 10-18, and 20 under 35 U.S.C. 
112, second paragraph. 

Applicant's arguments regarding the rejections of claims 1-8, 10-18, and 20 made under 
35 U.S.C. 103(a) have been fully considered, but they were not persuasive for the reasons set 
forth in the "Response to Arguments" section. The following are new grounds of rejection 
necessitated by Applicant's amendments to the claims. Accordingly, this Office Action is made 
FINAL. 

Claim Objections 

2. Claims 6, 1 1, and 16 are objected to because of the following informalities: 

(A) In claims 6 and 16, replacing "cyannine" with "cyanine" is suggested; and 

(B) In claim 11, replacing the word "compound" with "test compound" in lines 1 1 and 12 
is suggested to improve consistency within the claim. 

Appropriate correction is required. 
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Claim Rejections - 35 USC § 112, l""^ paragraph 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claim 17 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 17 is indefinite, because it lacks transitional language {e.g. "comprising" or 
"consisting") between the words "nucleic acid template" and "SEQ ID NO: 1". As a result, it is 
unclear whether the nucleic acid template must consist of or only comprise SEQ ID NO: 1 . It is 
noted that this ground of rejection is necessitated by Applicant's amendment, because although 
the current claim listing does not indicate the change, the previously presented claim set included 
the word "comprises" between "nucleic acid template" and "SEQ ID NO: 1". Since the omission 
of the word "comprises" appears to have been inadvertent, the nucleic acid template of claim 17 
has been interpreted as comprising SEQ ID NO: 1 for examination purposes. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims imder 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
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claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S. C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

5. Claims 1-6, 8, 10-16, 18, and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sivaraja et al. (US 6,043,038; cited previously) in view of Jones et al. 
(Analytical Biochemistry (1998) 265: 368-374; cited previously). 

These claims are drawn to fluorescence-based methods of assaying DNA primase activity 
and also screening test compounds for their ability to modulate DNA primase activity. 

Regarding claims 1 and 11, Sivaraja et al. teach a method for identifying compounds that 
modulate DNA primase activity comprising: 

(a) providing a reaction mix comprising a nucleic acid template, a DNA primase, 
ribonucleoside triphosphates, and a test compound (column 2, lines 53-60 or column 24, line 48 
- column 26, line 2) 

(b) incubating the reaction mix such that the ribonucleoside triphosphates polymerize to 
form RNA (column 2, lines 60-63 or column 26, line 3) 

(c) detecting the RNA product, wherein a change in the observed signal in the presence of 
the test compound compared to the signal observed in the absence of the test compound indicates 
that test compound modulates DNA primase activity (column 2, line 63 - column 3, line 2 or 
column 26, lines 4-17). 
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Regarding claims 4, 5, 14, and 15, Sivaraja et al. teach that the DNA primase is E. coli 
DNA primase, S. aureus DNA primase, S. pneumoniae DNA primase, or H. influenzae DNA 
primase (column 6, lines 25-54). 

Regarding claims 8 and 18, Sivaraja et al. teach that the assay is conducted in the 
presence of helicase (column 6, lines 25-28 and column 24, lines 48-56). 

Sivaraja et al. do not teach that the RNA product is detected using a fluorescent marker 
that binds thereto as required by claims 1-3, 6, 10-13, 16, and 20. Sivaraja et al. teach also do 
not teach that the detection step requires no further steps of separating the RNA product or the 
nucleic acid template from the reaction mix as required by claims 1 and 1 1 . 

Jones et al. teach fluorescence-based methods of quantifying RNA (see abstract). Jones 
et al. teach that the RiboGreen reagent is a fluorescent cyanine dye that binds RNA in solution 
with high sensitivity (see abstract and pages 369-371). Regarding claims 6, 10, 16, and 20, Jones 
et al. teach detecting RNA by measuring the increase in fluorescence intensity of the RiboGreen 
dye in response to RNA binding (page 369, coliimn 2). Jones et al. further teach that 
quantification of RNA using the RiboGreen reagent is amenable to high throughput automation 
(page 374). 

It would have been prima facie obvious for one of ordinary skill in the art at the time of 
invention to detect RNA products produced by the method of Sivaraja et al. using the RiboGreen 
reagent taught by Jones et al. An ordinary artisan would have been motivated to do so, because 
Jones et al. taught that RiboGreen was capable of directly detecting RNA in a biochemical 
reaction mixture with high sensitivity (see pages 369-374 cited above). An ordinary artisan 
would have had a reasonable expectation of success in directly detecting RNA products 
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generated in the primase assay of Sivaraja et al. without performing fiirther RNA removal steps, 
since Jones et al. taught that the RiboGreen reagent could detect RNA in the presence of salts, 
detergents, proteins, and organic solvents (see pages 372-374 and Table 1). An ordinary artisan 
also would have had a reasonable expectation of success in directly detecting RNA products 
generated in the primase assay of Sivaraja et al. without performing further nucleic acid template 
removal steps, since Jones et al. taught that treatment with DNase I could be used to selectively 
detect RNA in samples containing DNA and RNA (see page 372, column 2 and Figure 7). 
Finally, regarding claims 2, 3, 12, and 13, it would have been obvious for an ordinary artisan to 
add the RiboGreen reagent taught by Jones et al. either before or after the polymerization step 
taught by Sivaraja et al, since section 2144.04 IV C of the MPEP states, "Selection of any order 
of mixing ingredients is prima facie obvious." In the instant case, there is no particular reason 
for the RiboGreen reagent to be added before or after the RNA polymerization step, and 
therefore, its addition at either time is prima facie obvious in the absence of unexpected results. 
Thus, the methods of claims 1-6, 8, 10-16, 18, and 20 are prima facie obvious in view of the 
combined teachings of Sivaraja et al. and Jones et al. in the absence of secondary considerations. 

6. Claims 7 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sivaraja 
et al. (US 6,043,038; cited previously) in view of Jones et al. (Analytical Biochemistry (1998) 
265: 368-374; cited previously) and further in view of Khopde et al. (Biochemistry (2002) 41 : 
14820-14830; cited previously) and fiirther in view of Sheaflf al. (Biochemistry (1993) 32: 
3027-3037; cited previously) and fiirther in view of Tseng et al. (The Journal of Biological 
Chemistry (1982) 257(13): 7280-7283; cited previously). 
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The combined teachings of Sivaraja et al. and Jones et al. result in the methods of claims 
1-6, 8, 10-16, 18, and 20, as discussed above. 

These references do not teach that the nucleic acid template used in the method comprises 
d(CT)3oGCAAAGC (SEQ ID NO: 1) as required by claims 7 and 17. 

Khopde et al. studied the affinity and sequence specificity of E. coli DNA primase (see 
abstract and pages 14820-14821). Khopde et al. teach that the trinucleotide CTG is required for 
E. coli DNA primase activity (pages 14820 & 14824), and further teach using an oligonucleotide 
comprising the sequence d(CTGCAAAGC) as a template for DNA primase (Table 1 and pages 
14821-14824 - the G4ori-wt sequence). Khopde et al. state, "[T]he DNA binding affinity of 
primase depends on the length of the template, and it was optimal above 20 bp (page 14825)." 
Khopde et al. also teach that the CTGCAA sequence is semi-conserved, and its inclusion in 
DNA template increased the binding affinity of the primase (page 14825, page 14828, and Table 
1). Khopde et al. concluded that the binding of DNA primase to a template nucleic acid is length 
and sequence dependent (page 14828). 

BChopde et al. do not teach the that the template comprising d(CTGCAAAGC) further 
comprises d(CT)i7 immediately 5' of the d(CTGCAAAGC) sequence. 

Sheaff al. (Biochemistry (1993) 32: 3027-3037) studied the mechanism by which calf 
thymus DNA primase binds to a DNA template and synthesizes a complementary RNA molecule 
(see abstract). In these studies, Sheaff et al. used an oligonucleotide comprising d(CT)i7 as a 
template for DNA primase (see Tables I, II, and IV and pages 3028-3029, where the d(TC)3o 
template is taught). Sheaff et al. teach that upon binding of DNA primase to a DNA template, 
polymerization of the first two ribonucleotides occurs very slowly followed by rapid 
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polymerization of additional nucleotides (see abstract and page 3027). Sheaff et al. teach that 
the binding of DNA primase is length dependent with a higher affinity for longer templates 
(pages 3030 and 3033). Sheaff et al. also teach that the processivity of DNA primase is 
composition dependent, since templates having a higher GC-content appear to increase the 
stability of the primase-template-nascent RNA primer complex, thereby increasing the 
processivity of the primase (pages 3034-3035). 

Sheaff al. teach that d(TC)3o, poIy(dT), poIy(dTdC), d(TCC)2o, and d(ACT)2o are 
useful as templates for DNA primase (page 3030), but do not teach using a poIy(dCdT) template. 

Tseng et al. characterized the DNA primase activity isolated from human lymphocj^es 
(see abstract and page 7280). Tseng et al. teach that poIy(dldT), poIy(dCdT), and poly(dT) are 
useful templates for monitoring DNA primase activity (page 7283). 

It would have been prima facie obvious for one of ordinary skill in the art at the time of 
invention to utilize a template nucleic acid comprising SEQ ID NO: 1 in the method resulting 
from the combined teachings of Sivaraja et al. and Jones et al. An ordinary artisan would have 
been motivated to utilize a template nucleic acid comprising d(CTGCAAAGC) since Khopde et 
al. taught that the CTG trinucleotide was required for E. coli DNA primase activity (pages 14820 
& 14824), and a template comprising the CTGCAAAGC sequence showed a higher affinity for 
DNA primase than a homopolymeric template (page 14825, page 14828, and Table 1). An 
ordinary artisan also would have been motivated by the teachings of BChopde et al. and Sheaff et 
al. to increase the length of the template to greater than 20 bp, since both references taught that 
DNA primase bound more tightly to longer templates (see page 14825 of Khopde et al. and 
pages 3030 and 3033 of Sheaff et al). Furthermore, since Sheaff et al. taught that increasing the 
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GC-content of the template increased the processivity of DNA primase (pages 3034-3035), an 
ordinary artisan would have been motivated to increase the length of the d(CTGCAAAGC) 
template by adding a sequence such as the poly(dCdT) sequence taught by Tseng et al. to the 5' 
terminus. Addition of the poly(dCdT) sequence taught by Tseng et al. to the 5' end of the 
d(CTGCAAAGC) template taught by Khopde et al. results in a template comprising the instant 
SEQ ID NO: 1 . Regarding the choice of the poly(dCdT) sequence, an ordinary artisan would 
have recognized that this sequence was an equivalent usefiil for achieving the same purpose, 
namely increasing DNA primase processivity. As noted in MPEP 2144.06, it is prima facie 
obvious to substitute art-recognized equivalents useful for the same purpose. Also, as noted in 
MPEP 2144.07, it is prima facie obvious to select a known material based on its suitability for 
the intended purpose. 

Finally, attention is directed to KSR Int'l Co. v. Teleflex Inc. (550 U.S. , 127 S. Ct. 

1727 (2007)) where the Supreme Court determined that "a person of ordinary skill has good 
reason to pursue the known options within his or her technical grasp. If this leads to the 
anticipated success, it is likely the product not of innovation but of ordinary skill and common 
sense. In that instance the fact that a combination was obvious to try might show that it was 
obvious under § 103 (KSR, 550 U.S. at , 82 USPQ2d at 1397)." 

In this case, all of the elements of the claimed template sequence were known in the art at 
the time of invention as evidenced by the teachings of Khopde et al., Sheaff et al., and Tseng et 
al. An ordinary artisan could have combined these elements using known oligonucleotide 
synthesis methods without producing a change in their respective functions. In other words, the 
combination of the DNA primase template elements taught by BChopde et al., Sheaff et al., and 
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Tseng et al. would produce a template for DNA primase. This template would be expected to 
function in the method resulting from the teachings of Sivaraja et al. and Jones et al. in a 
predictable and potentially improved manner. Therefore, the use of a template comprising SEQ 
ID NO: 1 is prima facie obvious over the cited references in the absence of secondary 
considerations. 



Response to Arguments 

7. Applicant's arguments filed on May 7, 2008 regarding the rejections of claims 1-8, 10- 
18, and 20 under 35 U.S.C. 103(a) have been fully considered, but they were not persuasive. 

Regarding the rejection of claims 1-6, 8, 10-16, 18, and 20 under 35 U.S.C. 103(a) as 
being unpatentable over Sivaraja in view of Jones, Applicant first argues that Jones teaches that 
the presence of DNA in mixed nucleic acid samples interferes with RNA quantification, and 
therefore, an ordinary artisan would have neither motivation nor a reasonable expectation of 
success in using the RiboGreen dye taught by Jones to directly detect RNA produced during the 
DNA primase assay of Sivaraja in the presence of the reaction mixture, which includes a DNA 
template (see page 6, last paragraph - page 7, first paragraph). This argument was not 
persuasive, because as discussed above, Jones expressly taught that DNase 1 treatment could be 
used to eliminate interference from DNA when quantifying RNA in a mixed sample using 
RiboGreen (see Figure 7 and page 372). Therefore, an ordinary practitioner of the method taught 
by Sivaraja would have had a reasonable expectation of success in directly quantifying RNA 
polymerized as a result of DNA primase activity using the RiboGreen cyanine dye of Jones. An 
ordinary artisan would have been motivated to do so in order to obtain a highly sensitive method 
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for directly detecting RNA without the need to perform additional steps, such as lengthy washing 
procedures, after the RNA polymerization step. 

Applicant also argues that Jones teaches away from detecting RNA in the presence of 
DNA by suggesting the use of DNase I to remove DNA from a mixed sample (page 7, second 
paragraph). This argument was not persuasive, because the claims only require that the nucleic 
acid template (i.e. the interfering DNA) is not removed from the reaction mixture, and therefore, 
do not exclude degradation of the template nucleic acid with DNase I. In adding a DNase I 
treatment step, as suggested by Jones, an ordinary artisan would not remove the nucleic acid 
template from the reaction mix. The nucleic acid template would still be present in the reaction 
mixture as required by the claims, albeit in a degraded form. 

Finally, in response to applicant's arguments against the references individually, one 
cannot show nonobviousness by attacking references individually where the rejections are based 
on combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In 
re Merck c& Co.. 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). Since Applicant's arguments 
were not found persuasive, the rejection has been maintained. 

Regarding the rejection of claims 7 and 17 under 35 U.S. C. 103(a) as being unpatentable 
over Sivaraja in view of Jones and further in view of Khopde and further in view of Sheaff and 
further in view of Tseng, Applicant argues that the primary combination of references (Sivaraja 
in view of Jones) fails render obvious the method of independent claims 1 and 1 1 and that the 
additional secondary references do not overcome this deficiency in the primary combination of 
references (see pages 7-8). This argument was not found persuasive, because as discussed 
above, the combined teachings of Sivaraja and Jones render the methods of claims 1-6, 8, 10-16, 
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18, and 20 prima facie obvious. The additional secondary references are only relied upon for 
their teachings relevant to dependent claims 7 and 17. Since Applicant's arguments were not 
found persuasive, the rejection has been maintained. 



Conclusion 

8. No claims are currently allowable. 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS fi-om the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ANGELA BERTAGNA whose telephone number is (571)272- 
8291 . The examiner can normally be reached on M-F, 7:30 - 5. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on 571-272-0782. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an apphcation may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Kenneth R Horlick/ 

Primary Examiner, Art Unit 1637 
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